Abstract A 13C n.m.r. inversion/recovery method is described for the identification of initiation and termination groups in low molecular weight polymers.
The initiation and termination (end) groups can have a significant effect on the properties of a polymer. This is particularly so if the groups are reactive and can be involved in polymer degradation. However, the identification and estimation of the end groups is difficult because of their low overall concentration.
Recently we have used 13C n.m.r. spectroscopy to analyse the structures of the cyclopolymers obtained from the cyanoisopropyl radical induced polymerization of dia1lylamines.l The major peaks in the proton-decoupled 13C n.m.r. spectrum of the cyclopolymer (1) from diallyl(N-methy1)amine (Fig. la) can be a s~i g n e d ,~ as indicated, to the cis-and trans-polypyrrolidine units in the polymer backbone but minor peaks remain unassigned and these could originate from the end groups.
We have now used an inversion/recovery technique, similar to that employed in the determination of longitudinal relaxation times to assign signals to those carbons of the initiation and termination groups. Because of the restriction of motion along a polymer chain the T I values of the backbone carbons of a cyclopolymer such as (1) are expected to be quite short. By contrast, the TI values of the carbons of the end groups of the polymer chains will be much longer because of their greater mobility. By choosing a time, z, in an inversion/recovery, n-z-n/2, sequence such that the backbone carbons have recovered their magnetism in the positive z' axis these signals will appear upright whereas the signals from the carbons with the longer T I values, i.e. those of the initiation and termination groups, will retain magnetism in the negative z' axis and afford inverted signals.
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